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Motivation
• Increasing evidence that bulk microphysical schemes in mesoscale
models underpredict riming within winter storms.

Simulations of 9
winter storms over 
Long Island, NY 
highlights 
underprediction of 
snow fallspeeds
during moderate 
riming conditions as 
compared to MRR 
measurements.

Molthan et al. (MWR 
2016)



Some Questions

• What processes led to the rapid intensification and 
microphysical changes of the warm frontal precipitation 
band (Colle et al. MWR 2016)? 

• How well can current, more advanced BMPs (i.e, P3, 
Goddard 4ICE, SBU, and Morrison) predict the warm 
frontal band development and riming intensity for this 
event?

• How do cloud microphysical processes modify the 
environmental conditions and the subsequent warm 
frontal band development?



18 February 2012: King City Radar Animation 1200 UTC NWS Surface Analysis
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WRF Microphysical Schemes
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P3_MORRpcc has more low-
level instability protruding into 
the band as a result of 
excessive evap cooling near 
cloud top (Grabowski and 
Morrison 2007)
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Conclusions
• Band genesis occurred with frontogenesis in the presence of weak 
potential and conditional instability feeding into the region. 

• There was significant amounts of cloud water and riming within the 
rising (southern) branch of the frontal circulation. 

• There was relatively large sensitivity to the snowband
structure/intensity to the more sophisticated bulk microphysical 
schemes. 

• Most of the differences are related to the way the schemes partition 
snow and graupel. The new P3 scheme with continuous dry ice/snow 
to rime/graupel was most realistic. OLYMPEX results are also 
promising (see our Naeger et al. poster #108).

• There are other micro feedbacks: More evap w/ the sat adjustment 
helps destabilize and broadens convective cell response around the 
front; more precip cells also leads to more melt/cooling on immediate 
warm side, thus weaker frontogenesis and precip banding.
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